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I n the extremely severe win te r of 1946-47 the surface of the P f a f f i k e r -
see (near Zurich) l ay under an unbroken sea l of i ce for a f u l l t h r ee months. 
The l ack of open water placed the water b i r d s in r e a l need. While g r ea t 
c res ted grebes and bald coots l e f t the reg ion a f t e r the lake froze over , 
mal lard and t e a l remained a t t h e i r hab i tua l p l a c e s ; indeed, i t seemed as 
i f t h e i r number had f u r t h e r increased through re in forcements . The na t ive 
b i r d s p e r s i s t e d in t h e i r h a b i t of remaining motionless dur ing the day a t 
c e r t a i n p l a c e s on the ice shee t . When as leep the an imals ' bodies were slightly 
bent over , the neck drawn i n and the head not i n f r equen t ly tucked i n t o the 
plumage on the back. At the end of January and the beginning of February, 
when the lake was qu i t e l i v e l y with s k a t e r s and promenaders, the animals 
had s e t up t h e i r r o o s t i n g p l ace s in the sou th - ea s t p a r t of the bay nor th of 
the mouth of the r i v e r Kemptner. L a t e r , when as the r e s u l t of a f a l l of 
snow, people had almost stopped coming, the web-footed b i r d s r e s t e d a t a 
g r e a t e r d i s t a n c e from the bank a t one of the f i s s u r e s running d iagona l ly 
ac ross the l a k e . On my v i s i t of Feb. 23rd, I es t imated the number of a l l the 
animals a t about 400 i n d i v i d u a l s . In time the wild ducks had become accustomed 
somewhat to the a c t i v i t i e s of people and they appeared to have become more 
f e a r l e s s . One could approach then t o a l e n g t h of about 80 m. or walk p a s t 
them a t t h i s d i s t ance wi thout the animals p repa r ing to move f u r t h e r off. I f 
however one made s t r a i g h t for the forms when they were drowsy wi th s l e e p , 
l i f e came i n t o t h e i r bod ies ; necks began t o s t r e t c h up , the re was a shor t 
run and then they took off i n t o the a i r . Genera l ly the f l i g h t of b i r d s which 
were drawn t o g e t h e r in a c e r t a i n formation did not l a s t long; a f t e r a s t r e t c h 
of about 100 me t r e s , as a r u l e they descended again and then continued t h e i r 
d a y ' s r e s t , u n l e s s they were forced t o move away once more by a new t h r e a t . 
Ducks u s u a l l y p r e f e r t o seek out t h e i r feeding a r ea s a t dusk. In these 
are inc luded , in the reg ion of the r i v e r Kemptner and i t s a s soc i a t ed waterways, 
the f eede r s of the l a k e , the Aa Canal which d r a i n s i t and the H e l l s e e , through 
which the l a t t e r f lows, numerous wa te r -ho ld ing and p l a n t - r i c h p e a t c u t t i n g s of 
the land subs t ra tum. 
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As January turned into February there occurred open places in the snow 
here and there around the lake, on which the food-seeking animals could graze. 
New snowfalls and continued frost then narrowed the feeding are further and 
further. Finally there remained isolated sources of food, which caused the 
starving bi rds also par t ly to begin to seek out the feeding place on the Aa 
during the day. In time there developed a regular shut t le service between 
the roosting places on the ice and the open water of the outflow from the lake. 
Here in each case there were only smaller bodies in motion during the ensuing 
f l i gh t s for forage in the daytime, while the main body remained behind and 
was obviously awaiting the accustomed time of dusk of darkness. The changeover 
of animals from the roost to food-source during broad daylight also was further 
stimulated as a r e su l t of substant ial snowfall, since ice sports on the lake were 
abandoned and the reed-cutt ing on the lake shores and the outflow, which had 
become customary in recent years , had ceased. 
I f the res t ing places of b i rds which had been star ted were inspected, there 
were noticeable as p r in t s l e f t behind the inconspicuous toe impressions in the 
snow, and the animal's droppings contrast ing more strongly with the white 
background. Since the excrement of animals l iv ing in the wild usually remains 
free from observation, I natural ly did not wish to l e t go the rare opportunity 
to clean up cer ta in questions. In a l l I took six samples four (I-IV) on Feb. 
3rd, and two further ones (V-VI) on Feb. 22nd. The droppings l e f t by the 
animals were par t ly formed and compact, where portions of up to 1.8 cm. diameter and 
4 cm. in length could be determined, and par t ly in a more pasty form. In colour 
the faeces varied within cer ta in l i m i t s , in which a muddy to an almost 
chocolate-brown shade was prominent. The droppings in experiment No. III had, 
according to structure and consistency, a cer ta in s imi l a r i t y to peat dust. In 
two cases (especial ly I I ) the e jecta were coloured in patches l ike verd igr i s , 
in two further cases (V, VI) a mottled grey-white following mixing with mineral 
p a r t i c l e s . The fresh dung was s t i l l sof t , but af ter some hours or a day froze 
stone-hard. In each case the body e jecta were distinguished by a quite specif ic , 
s l igh t ly pungent but not unpleasant smell, which was in no way reminiscent of the 
faecal smell around the human s tool . Possibly th i s originated par t ly from 
admixtures in the excreta , perhaps even from secret ions . Excrement which was 
collected and confined proved to be quite long-las t ing. Even af ter a day's 
confinement in t es t - tubes no a l t e ra t ion of any kind could be determined. My 
a t tent ion was mainly directed to the microscopic analysis of the collected 
specimens. Above a l l I was interested in the botanical composition of the food 
residue, especial ly the possible presence of algae. Posit ive and energetic 
invest igat ions served the purpose of making inferences from the plants serving 
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as nourishment and the biotopes belonging to them. To supplement and serve 
the general orientation, it should be mentioned in advance that birds in 
general have a good digestion, possess a very rapid metabolism, and thai 
the amount of time spent in the digestive tract of birds in comparison with 
other animals is short and often does not amount to more than quarter of an 
hour. 
For the purpose of an overall view of the samples, smaller pieces of 
material were brought through sedimentation to the necessary resolution 
and then studied in a trough of water on the objective sl ide at a stronger 
or weaker magnification with the addition of an illuminatory agent as occasion 
demanded. Below are set down br ie f ly the r e su l t s of analysis of the individual 
samples. 
Sample I 
1. Fragments of t i ssue structure of higher p lants (not numerous), 2. Empty 
frustules of s i l iceous algae: Synedra ulna var . notata , Cocconeis pediculus, 
C. placentula, Navicula g r a c i l i s , Gomphonema angustatum, 3. a l iv ing c i l i a t e , 
4 . A scale from a but te r f ly wing. An average of 2-3 algae were studied per 
sl ide. 
Sample I I 
1. Aggregates of round particles like small fatty globules with stronger 
refraction and granular content, which as a whole call to mind the greenish 
patches on the pieces of excrement in this experiment, 2. isolated spiral 
filaments of helical tubes. 
Sample III 
1. Numerous t issue fragments of higher p lan ts , 2. broken pieces and occasional 
en t i re leaves of the leaf moss Plagiothecium l a t e b r i c o l a , 3. epidermal ce l l s 
of acid grasses. 
Sample IV 
1. Fragments of t i ssue s t ructures of plant or igin , 2. epidermal ce l l s of an 
acid grass , 3. root ha i r s , 4. multicellular and ramified plant hair . 
Sample V 
1. Numerous sp l in te r s of mineral substances, which did not effervesce with 
the addition of HCl, 2. numerous broken pieces of plant t i ssue, 3. fragments 
of different filamentous green algae, and so of two Oedogonium species, a 
sp i ra l filamentous algae, of Microspora quadrata and par t i cu la r ly often of 
Tribonema vulgare, 4 . a four-celled Coenobium (C= a de f in i t e , organised, 
colonial associat ion, which has ar isen through the combination of small, 
one-celled individuals) of Scenedesmus ecornis . 5. Staurastrum cingulum var . 
obesum. 6. Frustules of the following s i l iceous algae: Fragi lar ia capucina, 
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Synedra ulva, Navicula radiosa. Cymbella cymbiformis and Epithemia zebra var. 
porcel lus , 7. pieces of chitinous armour from insects . 
Sample VI 
1. Different, not more accurately definable, t i ssue components of higher p lan ts , 
2, two-celled plant hai r , 3. sp i ra l filament of hel ical tube, 4 . sp l in te r s 
of mineral substance. 
These analyses allow the expert to specify with def ini te cer ta inty the 
feeding areas under invest igat ion of our b i rds , in three cases without great 
d i f f i cu l ty . The l i s t of algae in sample No. I s ignif ies that the food in t h i s 
case has been obtained in fast-flowing waters, and therefore in the feeders or 
in the upper par t s of the r iver Kemptner; for most of the algae recorded are 
numbered among the typical stream or rheophila algae. Leaf moss provides the 
best pointer to the origin of the organic s t ructures in sample No. I I I ; also 
the peat-dust - l ike composition of the experiment enabled us to give defini te 
indicat ions . Plagiothecium la tebr ico la grows out of water a t somewhat shaded 
places , preferably under or in the neighbourhood of a lders , on fern s t a lks , e t c . 
In t h i s case the birds must have obtained the i r food on land. By Feb. 3rd there 
were indeed open places in the snow here and there in the land areas , on which 
the hungry birds could graze in the i r feeding place. Character is t ica l ly , in 
the r e su l t s of t h i s t e s t there are no data on algae. Final ly, there are also 
no doubts about the origin of the material in sample No. V. The algae detected 
in the material on th i s occasion (except for the very adaptable Synedra ulna) 
are not typical r ive r forms. From what i s known about the i r ecology, i t i s a 
case of forms which usually l ive in stagnant or s lowly moving waters and in an 
alkaline medium. In t h i s case Staurastrum cingulum var. obesum holds especial 
weight. This alga (otherwise St. gracile) i s among the foremost representat ives 
of the plankton of the Pfaffikersee. I t i s found in the region only in the 
lake and in the outflowing Aa Canal. On account of the t o t a l icing-up of 
the lake during the time under consideration, i t was impossible for Staurastrum 
to reach the duck's stomachs from the lake, and so the only remaining source 
of origin i s the Aa Canal, which remained open. The view which I put forward 
i s supported, in addition to the arguments already given - in which reference 
might again be made to the br isk t r a f f i c observed of ducks between the lake 
and canal - through the fact that in some batches of specimens taken from 
the canal on Feb. 28th, there were contained a l l the algae established in 
sample No. V. A massive formation of two Tribonema species in the "canal" 
sample corresponded to the frequency of Tribonema in the excrement. 
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The work must be t reated with greater care, as has been shown in the 
given example, in the evaluation of the r e su l t s of the invest igat ion. Very 
often the factors with which one i s concerned are sparsely represented in 
numbers and are not clear-cut in significance. I t must be taken as a piece 
of good fortune if the ecologically highly-specialised types are available for 
the researchers, types which are already a sufficient argument in themselves. 
Moreover, the most painstaking accuracy i s demanded in the technique of pre-
parat ion, so tha t no pollut ion of the material takes place, and that in 
connection no e r rors or false inferences s l ip in. 
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